A chemical investigation of the mycelium of Isaria japnonica Yasuda resulted in the identification of eight compounds, including two steroids (ergosterol, ergosterol peroxide), one flavonoid (tricine), one phenolic (2-hydroxy-3-phenylpropanoic acid), two nitrogenous compounds (adenosine, uracil), one saccharide (D-mannitol), one amino acid (3-amino butanoic acid). The chemical structures of nine compounds were determined on the basis of 1D and 2D NMR, UV, IR and MS analytical results.
INTRODUCTION
Natural remedies are becoming increasingly popular and important in the public and scientific communities. Historically, natural remedies have been shown to present interesting biological and pharmacological activity and are used as chemotherapeutic agents. For centuries Cordyceps is a genus of more than 400 species in the family Clavicipitaceae. All Cordyceps species are endoparasitoids, parasitic mainly on insects and other arthropods, a few are parasitic on other fungi. Until recently, the best known species of the genus was Cordyceps sinensis [1, 2, 3] . Isaria japonica Yasuda has traditionally been used as health foods for various diseases in Japan, Korea and China [2, 3, 5] . Myriocin, a sphingosine analog isolated from the culture filtrate of Isaria sinclairii (P. cicadae), showed inhibitory effect on T cell-dependent immune responses [5] . Recently, they reported about the success in cultivating I. japonica (P. tenuipes) in a liquid medium and demonstrated that this liquid medium augmented anti-sheep red blood cell IgM plaque-forming cells response upon oral administration in mice [5, 6] .
In the present study, we have succeeded in cultivating Isaria japnonica in a liquid medium and chemical investigation of the mycelium of I. japnonica resulted in the identification of eight compounds including two steroids (ergosterol, ergosterol peroxide), one flavonoid (tricine), one phenolic (2-hydroxy-3-phenylpropanoic acid), two nitrogenous compounds (adenosine, uracil), one saccharide (D-mannitol), one amino acid (3-amino butanoic acid). The chemical structures of the eight compounds were determined on the basis of 1D and 2D NMR, UV, IR and MS analytical results.
EXPERIMENTS

General
Melting points were determined using Yanagimoto MP-S3 apparatus. Optical rotations were measured using a JASCO DIP-370 polarimeter. The UV spectra were obtained on a Hitachi UV-3210 spectrophotometer, and IR spectra were recorded on a Shimadzu FTIR-8501 spectrophotometer.
1 H-and 13 C-NMR, COSY, NOESY, HMQC, and HMBC spectra were obtained on the Bruker AV-500 NMR spectrometer, with tetramethylsilane (TMS) as the internal standard and chemical shifts were reported in δ values (ppm). The electrospray ionization (ESI) mass spectra were determined using an Agilent 1200 LC-MSD Trap spectrometer. Column chromatography (CC) was performed on silica gel (Kieselgel 60, 70-230 mesh and 230-400 mesh, E. Merck). Thin layer chromatography (TLC) was conducted on precoated Kieselgel 60 F 254 plates (Merck) and the compounds were visualized by spraying with 10 % (v/v) H 2 SO 4 followed by heating at 110 o C for 10 min.
Fungal material
The entomogenous fungi I. 
Extraction and isolation
The cultures were filtered through cheese cloth to separate broth and mycelium. The mycelium of I. japonica was extracted with methanol (1 L × 3) at ambient temperature, and the combined extracts were concentrated under reduced pressure to give a deep brown syrup (25 g). The crude extract was suspended in water and partitioned with ethyl acetate to afford ethyl acetate (15 g) and water soluble (10 g) fractions, respectively. The ethyl acetate soluble extracts were applied to silica gel column chromatography with a mixture of hexane and acetone step gradient system (100:0, 25:1, 15:1, 10:1, 7:1, 5:1) and then eluted with a chloroform:methanol step gradient solvent mixture (10:0, 6:1, 3:1, 2:1, 1:1) to afford minor fractions. These fractions were monitored by TLC to combine into six fractions. Fraction 1 was subjected to the silica gel column chromatography (200 g, 60 × 3 cm) eluting with a hexan:axeton (15:1) to afford compound 1 (123 mg) and compound 3 (15 mg). Fraction 4 was subjected to the silica gel column chromatography (200 g, 60×3 cm) eluting with a hexan:axeton (9:1) to afford compound 2 (31 mg). Fraction 3 (1.2 g) was subjected to the silica gel column chromatography (200 g, 60 × 3 cm) eluting with a chloroform/methanol step gradient system (15:1, 9:1, each 200 mL) to afford compound 4 (13 mg) and compound 5 (25 mg). Fraction 3 was subjected to the silica gel column chromatography (200 g, 60×3 cm) eluting with a chloroform:metanol (30:1) to afford compound 5 (38 mg). Fraction 5 afforded compound 6 (30 mg), compound 7 (16.5 mg), and compound 8 (14.5 mg). C-7) ], which were similar to those observed for compound 1, except for the absence of one C=C double bond. Notably, these spectroscopic data were consistent with those reported in the literature for a known compound ergosterol peroxide (5α, 8-epidioxyergosta-6,22-dien-3-ol) [7] and compound 2 was therefore characterized as deduced. 4H, m, H-1,2,3) . The 13 C-NMR spectrum of 7 showed three oxygenated carbons 64.1 (C-1), 69.9 (C-3), 71.5 (C-2). Compounds 7 was identified as D-mannitol by comparison of its physical and spectroscopic properties with those reported in the literature [13] .
Compound 8 was obtained as an optically active colorless powder, m.p. 189 -190 ℃. The 1 H-NMR spectrum of 8 displayed totally seven protons signals, which confirmed the presences of one proton attached to an amino bearing carbon at 5.25 (1H, dt, J = 6.5 Hz, H-3), methylen protons at 2.60 (1H, dd, J = 7.0, 7.0 Hz, H-2) and 2.47 (1H, dd, J = 7.0, 7.0 Hz, H-2), methyl proton at 1.27 (3H, d, J = 6.5 Hz, H-4). In addition, the 13 C-NMR and DEPT spectrums displayed totally four carbons signals, including one carbonyl carbon at 69.2 (C-1), one nitrogenated carbon 67.6 (C-3), one methylen carbon at 40.8 (C-2) and one methyl carbon 19.8 (C-4). Compounds 8 was identified as 3-amino butanoic acid by comparison of its physical and spectroscopic properties with those reported in the literature [14] . (2) Tricine (3) Uracil (6) 2-hydroxyl-3-phenylpropanoic acid (4) Adenosine (5) D-mannitol (7) 3-amino butanoic acid (8)
CONCLUSION
In the present study, we have succeeded in cultivating I. japnonica in a liquid medium and studying chemical composition of the mycelium of I. japnonica Yasuda in Pumat, Nghean province resulted in the identification of eight compounds, including two steroids (ergosterol, ergosterol peroxide), one flavonoid (tricine), one phenolic (2-hydroxy-3-phenylpropanoic acid), two nitrogenous compounds (adenosine, uracil), one saccharide (D-mannitol), one amino acid (3-amino butanoic acid). The chemical structures of the eight compounds were determined on the basis of 1D and 2D NMR, UV, IR and MS analytical results.
